JNK activation by tetrahydrobiopterin: implication for Parkinson's disease.
Parkinson's disease (PD) is a progressive neurologic disease associated with selective degeneration of dopaminergic neurons in the substantia nigra. Despite extensive studies to understand the underlying cause of dopaminergic degeneration, the pathologic factors leading to this neuronal loss in PD remain obscure. We have observed previously that tetrahydrobiopterin (BH4) exerts selective toxicity and oxidative stress on dopaminergic cells, suggesting that BH4 might participate endogenously in dopaminergic neurodegeneration in PD. We investigated signaling events leading to BH4 toxicity in dopaminergic CATH.a cells. We show that c-Jun N-terminal kinase (JNK), but not extracellular signal-regulated kinase (ERK) or p38 mitogen-activated protein kinase (MAPK), is phosphorylated significantly by BH4 exposure. BH4 also leads to c-Jun phosphorylation and an increase in c-Jun protein level. The JNK inhibitor SP600125 protects cells against BH4 toxicity and inhibits cytochrome c release and apoptotic nuclear condensation induced by BH4. These data indicate that activation of the JNK pathway is important in mediating BH4-induced dopaminergic cell death.